The conservation status of Vitellaria paradoxa in Kwara state was studied. The frequency ranged from 20% at Offa and Ilofa to100% at Jebba and Kaiama, as the shea tree occurred twice in the ten sampling points at Offa and Ilofa, but occurred in all sampled sites at Jebba and Kaiama. The highest tree mean density of 34 trees/ha was noted at Kaiama and the lowest at Offa 4 trees/ha. The overall mean densities of the species was 13.33 trees/ha. These show that Vitellaria paradoxa trees were more conserved towards the Northern part of the state than the Southern part. The majority of the trees were between (21-30 cm) diameter class, which indicated that they were saplings and very few were around (<10 cm) diameter class. The results showed low population of seedlings in the state, especially at the Northern part of the state. This might be due to trees' removal for farming activities, uncontrolled incessant bush burning and trampling by grazing live stocks in the areas.
Introduction
The alarming rate at which various plant species are removed from their natural habitats has been documented by many authors (Ledig, 1992; Mulongoy et al., 1992; Mace, 1995; Orji and Ugbaja, 2008) .
Perhaps the most heavily exploited of the forest products are the trees, which form the main structural component of our wooded lands. Timber species are converted on a daily basis into logs and boards of various grades. Rough timbers are equally removed on a regular basis for conversion into papers (Anon, 1990) , or used as fuel woods. Wood used for cooking accounts for nearly 80% of the energy consumption in Nigeria (Akinbode, 1991) . At the moment, there is no real alternative to fuel wood for cooking, especially in the rural areas (Akinbode, 1991) , nor is there any possibility of reducing pressure on the timber species. The increase in Nigeria population will continue to increase the demand for these valuable resources that unfortunately are limited in supply.
The extent of the loss in biodiversity and genetic resources can be imagined through a reference to the list of 480 endangered plant species (including over 100 tree species) complied by Gbile et al. (1981) . Going by our present attitudes towards the natural vegetation, scientists have estimated that in less than two decades more than a million species of plants and animals will become extinct (Dallmeier, 1992) . Most of these extinctions will of course occur in the tropics where the pressure of poverty and population growth, as well as lack of technical and scientific infrastructure, make conservation extremely difficult. Such conservation efforts are often further hampered by the absence of basic information on the biological resources most in need of protection (Ogunkunle and Oladele, 2004 ).
An accurate picture of the status of plants and the trends that are impacting on them is difficult to determine. Indeed, we do not yet know the exact number of plant species in the world, but estimated currently at 370,000 known species (Wilson, 1992) . However, it is predicted that as many as two-thirds of the world's plant species are in danger of extinction during the course of the 21st century (Blackmore et al., 2000) .
Extinction and declines in plant diversity is due to a range of factors including population growth, high rates of habitat modification and deforestation, over-exploitation, the spread of invasive alien species, pollution and climate change. The Millennium Ecosystem Assessment noted that approximately 60% of the ecosystem services evaluated are being degraded or used unsustainably. The degradation of ecosystem services often causes significant harm to human well-being and represents a loss of a natural asset or wealth of a country. The assessment also noted a continual decline in the status of provisioning services of the environment, especially wild foods, timber, cotton, wood-fuel, genetic resources, and medicine. It is clear that the overall trend for plant diversity is declining.
The communities (study locations) comprise Afon (site 1), Ilofa (site 2), Ilorin (site 3), Iponrin (site 4), Jebba (site 5), Kaiama (site 6), Lafiagi (site 7), Offa (site 8), Omu-Aran (site 9) and Patigi (site 10). The 10 communities/sites can be grouped into 3 agro-ecological zones as presented in Table 1 .
At every designated site, 10 sample plots (2,500 m 2 ) were demarcated using systematic random sampling according to Chazdon et al. (2005) , Johnson and Bhattacharyya (2001) and Aleza et al. (2015) . The first plot was randomly located and the subsequent plots were established systematically at least 100 m apart from previously established plot. In each plot, all stands of V. paradoxa were identified and enumerated for the Diameter at Breast Height (DBH) and tree density.
Data analysis
The frequency and relative frequency of V. paradoxa in each study location was determined according to Marcy (1988) . Tree density based on the method of Odebiyi et al. (2004) was calculated, while diameter at breast height (DBH) was determined according to Ihenyen et al. (2009) . The mean diameter (Dm) per location was computed using the following equations:
where π is a constant of 3.142, 'n' is the number of individuals of a considered group and 'di' is the diameter of the individual tree ('i').
The current global attention on the conservation and sustainability of biodiversity particularly in the tropical forests is a consequence of the threat posed by overexploitation. This might lead to depletion of such trees if allowed to go on unchecked resulting also in the elimination of other flora or fauna which depend on such trees for survival. Investigations were therefore conducted to evaluate the effects of such uncontrolled exploitation on Vitellaria paradoxa and its conservation status in Kwara State, Nigeria, by analysing plot parameters including tree frequency distribution, tree density, relative frequency and diameter class distribution of trees at breast height at different sampling points.
Materials and Methods

Description of the study area
The study area is Kwara State in Nigeria (Fig. 1) , located between latitudes 8° 30ˈ N and longitude 5° 00ˈ E with a land area of approximately 36,825 km 2 . The area falls into the Southern Guinea Savanna region of Nigeria which has been identified as the major shea butter zone of Nigeria (Keay et al., 1989) . The temperature of the area is uniformly high, ranging from 25 °C to 30 °C throughout the wet season except in July and August, and in the dry season it ranges between 33 °C to 34 °C (Akpenpuun and Busari, 2013) .
Sampling design and data collection
The study was carried out between March and May, 2014 in 10 communities of Kwara State of Nigeria ( Table 2 shows the frequency distribution of Vitellaria paradoxa in 10 local Government area of Kwara State. Jebba and Kaiama recorded the occurrence of the plant in all the sampling points, which leads to the highest percentage frequency in the area, followed by Patigi and Lafiagi. On the other hand, Ilofa and Offa recorded the lowest percentage frequency due to low rate of occurrence of the plant in the area. The plant occurred just twice in all the sampling points in these areas of the State. Omu-Aran and Afon recorded the same percentage frequency which was less than that of Iponrin but was higher than that of Ilorin which falls below average.
Results
Determination of tree frequency
Relative frequency
Lowest relative frequency of V. paradoxa was recorded at Offa and Ilofa, while Jebbaand Kaiama had the highest relative frequency. There were Lafiagi and Patigi which had the relative frequency lower than that of Kaiama and Jebba, and Iponrin followed closely. Afon and Omu-Aran recorded the same relative frequency which was lower than that of Iponrin and also Ilorin which was higher in relative frequency than that of Offa and Ilofa.
Density distribution
The tree density of the plant varied from one sampling point to the other. The lowest mean density was recorded at Offa because V. paradoxa occurred in only two sampling points out of the 10 sampling points studied in the area, followed by Ilofa. The highest mean density was recorded in Kaiama and Jebba which was due to occurrence of V. paradoxa in all the 10 sampling points in the area. Followed by Lafiagi and Patigi also recorded a very high mean density though lower than that of Kaiama and Jebba. Iponrin recorded a density a little higher than the overall average density of all the studied areas. Afon, Omu-Aran and Ilorin recorded mean densities lower than the overall mean density. The mean densities of the species was 13.33 trees/ha (Table 2) . Table 3 shows the various diameter class distributions of trees at breast height in all the studied areas. In Afon, most trees found belong to seedling and sapling class, whereas the highest population of seedling was recorded in this studied area. In Ilofa, Ilorin, Iponrin, Omu-Aran and Patigi, few numbers of seedlings was found in these areas also. Majority of the plant in Ilofa were between sapling and seedling, though very few belong to adult class. Kaiama had trees which ranged between sapling and adult class, but no seedlings were recorded in this area. Also, no seedling was recorded in areas such as Jebba, Lafiagi, and Offa, though trees of higher diameter class were found in all these areas. Kaiama and Ilorin were the only areas that recorded trees within the highest diameter class. The majority of tree in all studied areas were saplings, and very few were around (<10 cm) diameter class, which showed low population of seedlings in the state. The highest diameter class present in the studied areas was (81-90 cm) diameter class; there was no tree above (91cm) diameter class. 
Diameter at breast height
Discussion
The conservation status of Vitellaria paradoxa in Kwara state revealed that the frequency distribution and density of the plant varies from one area to the other.
The lowest frequency of V. paradoxa was recorded at Ilofa and Offa respectively which stand at 20% followed by Ilorin with 40% frequency, which shows that the plant is Vulnerable (VU) or Threatened (T) in the areas, according to World Conservation Union (WCU) red list (Anonymous, 2008) . While at Afon and Omu Aran the frequency stands at 60%, which shows that the plant is Near Threatened (NT) in the areas according to World Conservation Union (WCU) red list (Anonymous, 2008) . The highest frequency of occurrence at Kaiama and Jebba at 100%, also at Patigi and Lafiagi at 90%, and Iponrin with 80% frequency, show that the plant is of Least Concern (LC) in the areas according to World Conservation Union (WCU) red list (Anonymous, 2008) .
The mean densities of the species was 13.33 trees/ha. The results compared with the density of Vitellaria paradoxareported byPopoola and Tee (2001), surveying Vitellaria distribution in Benue state, Nigeria, reported a density of 23-105 stands/ha. In Uganda, the density of Vitellaria in the vegetation ranged from 0.3 trees/ha in wetlands to 12.0 trees/ha in near compound use (Nkuutu, 2000) . Also, Odebiyi et al. (2004) reported a density of 4 stand/ha in a cultivated land and 5 stand/ha in a fallow land use. Higher density between 10-18 stands/ha was shown at Niger state.
The results showed that there were 34 trees/ha in Kaiama and the lowest density was at Offa with 4 trees/ha. These results imply that there was preponderance of the plant in northern axis of Kaiama, Lafiagi, Patigi and Jebba, relative to southern axis, which agree with the work of Odebiyi et al. (2004) , who noted that V. paradoxa always enjoy certain degrees of protection in the northern part than the south because Elaeis guineensis (oil palm tree) is a suitable alternative as a source of edible oil.
In all the area surveyed, saplings of Vitellaria were very low especially at the northern part of the state. This may be due to the removal for farming activities, uncontrolled incessant bush burning and trampling by grazing live stocks 506 in the areas, which may aggravate the threat of extinction that the plant is been subjected to. This agreed with the work of Oni (2004), who suggested that the absence of lower diameter class of Vitellaria shows poor rate of natural succession, as many of the seedlings rarely develop to pole sizes or are allowed to mature to adult size trees. The absence of the lower diameter classes in several parklands in West African countries indicated to be due to decreasing annual rainfall, desert encroachment and poor natural regeneration (Baumer, 1990; Kessler and Boni, 1994) . More so, they are not domesticated at present and the larger trees are being exploited and destroyed for agronomic crops. In the southern part of the state, Vitellaria are not particularly protected because of its low product value, while in the north, it is in danger due to urban demand for charcoal, preferential utilization for fuel (owing to its high calorific value) and removal for farming activities.
In view of the problems associated with conservation of V. paradoxa in Kwara State, there is need for the farmers in the state and even the general population to be sensitized on the importance of conserving, preserving and protecting the trees, seedlings and saplings of V. paradoxa so as to maintain a stable population especially in the northern part of the state. It is important to undertake further research especially on propagation so that the juvenile phase of the V. paradoxa can be reduced in order to curtail the reliance on natural regeneration. This may encourage more farmers to start planting shea trees instead of waiting for coppices.
There is need therefore, for the different stakeholders at various levels to come up with more holistic management program that will enhance reduced pressure on various important forest genetic resources is long overdue.
Government should also find alternative means of cooking using other energy sources such as solar cookers and bio-energy gas stoves and charcoal briquette sawdust and low-density coal which would greatly reduce the cutting down of shea trees for charcoal and firewood which is usually associated with the traditional cooking methods. Government also should be more involved in the work of conservation by providing supporting funds because heavy financial inputs are actually needed in order to execute laudable conservation practices. Much has been done in order to raise fund by Non-Governmental Organization (NGOs), but these funds are not usually sufficient for the completion of these strategies. The conservation of Vitellaria paradoxa in Kwara State cannot be effective without the active participation of local people and other stakeholders. The seeming ignorance or negligence of the people to the economics of these plants resulting in the lack of concern of the people to the disappearance of threatened species has exacerbated the problem, thereby creating enormous conservation challenges. In Kwara State, the destruction rate of the environment has so far exceeded the breeding and recovery rate that the situation can only be corrected by drastic measures and determined actions, which will be effected through environmental education and training of the masses so that they will develop true consciousness of their role in their natural and human context. The conservation strategies must address the problems at International, national and local policy level, in-situ and ex-situ conservation methods, thru education and research.
Conclusions
The information on conservation status of Shea tree in Kwara state obtained in the hereby study showed clearly that the number of Vitellaria trees was the higher towards the northern part of the state, while there were more saplings towards the southern part of the state. The shea tree distribution and occurrence was the highest in the northern part of the state compared to southern part of the state. The data obtained shows that the plant was more conserved towards the northern part of the state than the southern part. Through this investigation, frequency and density data have proved to be good yardsticks to objectively evaluate the status of Vitellaria paradoxa and forest conservative efforts in Kwara state. The trees of V. paradoxa are being extracted in large quantities for various uses. The conservation of Vitellaria paradoxa in Kwara State cannot be effective without the active participation of local people and other stakeholders.
